Binding of phosphonate chelating agents and pyrophosphate to apotransferrin.
Difference ultraviolet spectroscopy has been used to monitor the binding of a series of phosphonate ligands to human apotransferrin. The ligands consist of pyrophosphate as well as the phosphonic acids (aminomethyl)phosphonic acid (AMPA), (hydroxymethyl)phosphonic acid (HMP), (phosphonomethyl)-iminodiacetic acid (PIDA), N,N-bis(phosphonomethyl)glycine (DPG), and nitrilotris(methylenephosphonic acid) (NTP). Equilibrium constants have been measured for the sequential binding of two ligands per molecule of apotransferrin. In addition, site-specific equilibrium constants have been measured for the binding of AMPA, HMP, and PIDA to the vacant binding site of both forms of monoferric transferrin. Since titrations of diferric transferrin produce no difference UV spectrum, it is proposed that the primary binding site for phosphonic acids includes the protein groups that bind the synergistic bicarbonate anion that is required for formation of a stable ferric transferrin complex. It is further proposed that those ligands with two phosphonate groups can simultaneously bind to cationic amino acid side chains that extend into the cleft between the two domains of each lobe of transferrin. From an inspection of the ferric transferrin crystal structure, the most likely anion binding residues in the cleft are Arg-632 and Lys-534 in the C-terminal lobe and Lys-206 and Lys-296 in the N-terminal lobe.